Abstract Though the US passed the Genetic Information Non-Discrimination Act, many questions remain of how individuals confronting genetic disease view and experience possible discrimination. We interviewed, for 2 hours each, 64 individuals who had, or were at risk for, Huntington's Disease, breast cancer, or Alpha-1 antitrypsin deficiency. Discrimination can be implicit, indirect and subtle, rather than explicit, direct and overt; and be hard to prove. Patients may be treated "differently" and unfairly, raising questions of how to define "discrimination", and "appropriate accommodation". Patients were often unclear and wary about legislation. Fears and experiences of discrimination can shape testing, treatment, and disclosure. Discrimination can be subjective, and take various forms. Searches for only objective evidence of it may be inherently difficult. Providers need to be aware of, and prepared to address, subtle and indirect discrimination; ambiguities, confusion and potential limitations concerning current legislation; and needs for education about these laws. Policies are needed to prevent discrimination in life, long-term care, and disability insurance, not covered by GINA.
Introduction
Fears of potential genetic discrimination have been voiced in the United States (U.S.) since the beginning of the Human Genome Project (Miller 2000) , yet many critical questions remain concerning how and when individuals at risk for genetic disease perceive or experience discrimination. In the US, the Genetic Information Non-Discrimination Act (GINA) became law in May 2008, and some patients, family members, and even providers may feel that potential problems have thus now been resolved. But it is still not clear how patients, family members, and health care providers proceed in their decisions about testing and disclosure.
According to the Oxford English Dictionary, Discrimination is "…an act of distinguishing…discriminating against people on grounds of race, color, sex, social status…; an unjust or prejudicial distinction" (Oxford English Dictionary, 1993) Debates continue as to how much actual genetic discrimination exists. In a 1996 study of members of genetic support groups at risk for 101 different disorders, a proportion felt that they or their family were refused life insurance (25%), or health insurance (22%), or were denied or fired from a job (13%) (Lapham et al. 1996) . In the UK, 34% of members of genetic support groups (vs. 5% of the general population) have had problems obtaining life insurance (Low 1998 ). Hall found (Hall et al. 2005 ) that 40% of patients agreed that genetic testing might prompt difficulties in obtaining or maintaining health insurance.
Yet, critics have argued that complaints of discrimination have been exaggerated (Nowlan 2002; Nowlan 2003; Wertz 2002) , based on "subjective impressions", and have been anecdotal, rather than objective; and that objective data are needed to assess whether alleged instances of discrimination have in fact occurred, and if so, been legal or illegal (Otlowski 2005; Otlowski et al. 2003; Treloar et al. 2004 ). Hall and Rich suggested that pre-symptomatic individuals with serious genetic conditions had little or no problems obtaining health insurance (Hall and Rich 2000) ; however, these researchers interviewed mostly individuals in the insurance industry, and did not interview patients themselves, which may have skewed the sample (35 worked for insurance companies, 30 were insurance agents, 12 regulators, 29 genetic counselors or medical geneticists, 5 patient advocates, and one was a medical director).
In the U.S., the only case for which the Equal Employment Opportunity Commission has ruled that discrimination on the basis of a genetic disease has occurred has been when a woman was fired after diagnosis with Alpha-1 Anti-trypsin Deficiency (referred to below as "Alpha") and initiation of treatment due to symptoms (Oveson and Yarborough 2001; Jones and Smith 2003) . Hence, this case appears to represent disability more than genetic discrimination. A case settlement also mandated that one company stop from secretly conducting genetic testing on employees with medical complaints (Rothenberg and Terry 2002) .
Given the need for data, the Australia Genetic Discrimination Project recently used a large scale survey in that country to try to assess experiences of 951 genetic clients. In response to binary (yes/no) questions, 10% reported discrimination, which occurred in life insurance (42%), employment (5%), family (22%), social (11%), and health domains (20%) (Taylor et al. 2007 (Taylor et al. , 2008 ). Yet questions remain concerning the degrees and circumstances of such discrimination. Experiences may also differ between countries, based on factors such as whether national health insurance is present (as in Australia and the UK) or absent (as in the US), and the nature and scope of implementation and enforcement of anti-discrimination and other relevant legislation.
Moreover, crucial questions persist about individuals who are aware that they are at risk of a genetic disease (e.g., HD), and may even have early symptoms, but do not want to see a genetic counselor because of fears of discrimination.
In the U.S., despite this lack of data on the exact extent of genetic discrimination, prior to GINA, 46 states passed genetic non-discrimination laws (NCSL 2006) . These laws vary widely in scope-e.g., in definitions of genetic disease, types of insurance policies covered, and disclosures of genetic information without consent. The intent of GINA was to prevent "genetic discrimination", which is generally defined as discrimination faced by an asymptomatic individual who has a genetic mutationsince discrimination faced by a symptomatic individual would be discrimination on the basis of a disability and presumably covered, in the US, by the Americans with Disabilities Act (ADA) (National Human Genome Research Institute 2008). Indeed, recent U.S. Supreme Court rulings have attempted to curtail the scope of the ADA, and to suggest that accommodation under this law is not required for asymptomatic persons (Toyota Motor Manufacturing, Kentucky, Inc. v. Ella Williams 2002; Sutton v. United Airlines, Inc. 1999) . Greely (2005) articulated three strong arguments for enacting GINA: that it can still be important even if only a small number of people may be at risk of genetic discrimination, that discrimination may occur even when it is not economically rational, and that fear of discrimination itself is worth countering through legislation. GINA stipulates that employers and insurance companies cannot discriminate against individuals on the basis of potential genetic conditions, punishable with fines of up to $300,000 (Genetic Information Nondiscrimination Act 2008; New York Times 2008) . Potentially, GINA can help reduce fears of discrimination that may deter individuals from undergoing testing (Geer et al. 2001) , or participating in research (Otlowski et al. 2003 ). Yet patient advocates have argued that GINA does not go far enough, as it does not cover life or long term care insurance (Pollack 2008) . Hence, whether and to what degree GINA will yield beneficial effects is unclear. In part, GINA was written and passed based on fears more than actual cases of discrimination. Though actual cases may have been avoided because fears and caution have been articulated, evidence of this possibility is lacking. Thus, it is crucial to understand the landscapes and contexts into which GINA has been introduced.
Yet, surprisingly, little empirical data have been published concerning how patients who have or are at risk of genetic disorders view these issues, and when, how and to what degree they have had experiences with discrimination. These issues are important because they may affect patients' and family members' decisions of whether to consult with genetic counselors, undergo genetic testing, and disclose risk information to family members, health care providers, friends who may be potential social supports, and others.
Thus, we decided to interview individuals who have, or are at risk for, genetic disorders about these and related issues. We investigated the following major research questions: 1) How do individuals confronting genetic disease view threats of discrimination? 2) What concerns, if any, do they have about discrimination? 3) Have they faced any discrimination, and if so, what was its nature, and when and how did it occur? 4) What factors, if any, may be involved in experiences and concerns with discrimination that these individuals may have had? 5) Do these individuals' experiences and concerns with discrimination have any implications for health care decisions or behaviors, and if so, what and how?
Methods

Sample
We interviewed, for 2 h each, 64 individuals who had or were at risk for one of three disorders-Huntington's Disease (HD), breast cancer (BC), and Alpha-1 antitrypsin deficiency (Alpha). Demographic information about the sample appears on Table 1 . Given how little is known about the actual views, concerns and experiences of discrimination among individuals confronting genetic disease from their own perspective, we chose to examine these three diseases, to understand as fully as possible the ranges of issues and perspectives that could arise. We selected these three disorders since they vary in prevalence and treatability-two critical factors that could potentially affect discriminatory and other responses to them. Alpha is the only genetic disease for which a case of discrimination has been documented as occurring in the US, and on which the EEOC has ruled-that of Terry Sargent when she was fired after requiring treatment. Treatment is available, but expensive, and the disease is relatively rare. (Oveson and Yarborough 2001; Jones and Smith 2003) HD was the first disease for which a mutation in humans was identified, and a genetic test was developed, and is also relatively rare. This disease is fatal, and no effective treatment exists. Breast cancer is far more common-a leading cause of death among women. Treatment is available, but problematic, since prophylactic mastectomies and oophorectomies are invasive and potentially traumatic, and radiation and chemotherapy have many adverse effects. Thus, these three disorders may pose both similarities and difference in terms of any discrimination they may engender. To detect possible differences that may affect discrimination that these individuals may confront, we included in the sample a range in testing and symptom status (i.e., untested, mutation-positive, and mutation-negative; and symptomatic and asymptomatic). Indeed, individuals may have occupied various of these categories over time-i.e., going from untested to tested, and asymptomatic to symptomatic.
To recruit participants, we distributed information about the study through disease-focused clinics, studies at our institution, and newsletters; flyers displayed on bulletin boards of our institution; and word of mouth. We recruited separately for each disease. The recruitment materials did not mention, or refer to, discrimination in any way. Individuals contacted the principal investigator if they were interested.
Procedures
With each participant, the PI conducted a confidential in-depth semi-structured interview concerning experiences of having, or being at risk for disease. Interviews were conducted in the PI's office and took approximately 2 h. The Columbia University Department of Psychiatry Institutional Review Board approved the study, and all participants gave informed consent. Relevant sample sections of the semi-structured interview guide are attached (see Appendix), through which we sought to obtain detailed descriptions of individuals' views and decision processes concerning genetic testing, and discrimination, and related issues. We chose these probes since they appeared potentially able to yield useful and valuable data that could address the major research questions above. We piloted the interview guide; and used follow-up questions, as needed.
On theoretical grounds, Geertz (1973) has advocated studying aspects of individuals' lives and social situations not by imposing external theoretical structures, but by trying to understand individuals' own experiences, drawing on their own words and perspectives to obtain a "thick description." Hence, to understand more fully the range of factors and issues that may be involved in genetic testing decisions, we used qualitative methods.
Data Analysis
We have adapted elements from Grounded Theory, as described by Strauss and Corbin (1990) , to aid in our understanding of complex social processes. We have used these methods in several other studies involving genetics (Klitzman et al. 2007a, b, c) and other aspects of health behavior and doctor-patient relationships and communications (Klitzman 2006) . Specifically, grounded theory involves both deductive and inductive thinking, building inductively from the data to an understanding of themes and patterns within the data, and deductively, drawing on frameworks from previous research and theories. For example, interviewees introduced topics such as interactions with providers that were then explored further in these and other interviews. Our approach was informed by constant comparison in which data from different individuals were compared for similarities and differences to see whether these suggested hypotheses. Transcriptions and initial analyses of interviews were done during the period in which the interviews were being conducted and helped guide subsequent interviews. Interviews were conducted until "saturation" was reached (i.e., "the point at which no new information or themes are observed in the data") (Strauss and Corbin 1990; Guest et al. 2006) .
Once the full set of interviews was completed, subsequent analyses were conducted in two phases, primarily by the PI together with a research assistant (RA) who had social science training. In phase I of the subsequent coding, the PI and the RA independently examined a subset of interviews to assess factors that shaped participants' experiences, identifying categories of recurrent themes and issues that were subsequently given codes. These two coders assessed similarities and differences between participants, examining themes and categories that emerged, ranges of variation within categories, and variables that may be involved. The coders systematically coded blocks of test to assign "core" codes or categories. While reading the interviews, a topic name (code) was inserted beside each excerpt of the interview to indicate the themes being discussed. The coders then worked together to reconcile their independently developed coding schemes into a single scheme, developing a coding manual and examining areas of disagreement until reaching consensus between them. New themes that did not fit into the original coding framework were discussed, and modifications were made in the manual when deemed appropriate.
In the next phase of the analysis, we subdivided these thematic categories into secondary or subcodes, and then refined and merged these, when suggested by associations or overlap in the data. Codes and subcodes were then used in analysis of all of the interviews. Major codes (or categories) of text included, for example: occasions when participants felt discrimination. Subcodes (or subthemes) were conceptual and thematic subdivisions of these larger categories and included, for example, types of settings where discrimination occurred, and perceived precipitants of the discrimination, etc. To ensure coding reliability, the two coders analyzed all interviews. We examined areas of disagreement until consensus was reached. To ensure trustworthiness, we triangulated the data with existing literature relating to genetic discrimination. These data also have a certain face validity that, we would suggest, further substantiates their trustworthiness. We have also presented below text from the interviews to allow readers to judge these data for themselves.
Results
As described below (and outlined on Fig. 1 ), four major themes emerged in the data: 1) Discrimination can take a wide range of forms, from explicit and overt to implicit and subtle 2) As a result, it can be hard to prove, and laws may be limited in their protections and effectiveness. 3) Several factors, including the visibility and diseasespecificity of symptoms and the nature and age of employers may be involved in concerns about discrimination. 4) Concerns about discrimination can impede genetic testing, as well as disclosure, treatment, and major career and life decisions, causing stress that could potentially exacerbate illness. Within each of these major themes, several subthemes emerged.
Importantly, as elucidated below: interviewees feared that discrimination may not be wholly eliminated through legislation; and many interviewees (even if they themselves already had symptoms), and their at-risk family members had strong concerns and experiences over time concerning real or potential discrimination in the absence of symptoms. Symptomatic patients often discussed how, before undergoing testing, they, their families and fellow patients feared and/or experienced discrimination. Moreover, many individuals have had symptoms in the past-e.g., having had breast cancer-but are now asymptomatic. Yet, if they are mutation-positive, or are untested and concerned that they might possess a mutation, they are often concerned that they may be subject to discrimination, despite the ADA. In part, they are not now disabled, but nevertheless would not be covered by GINA, since they have had symptoms. As indicated below, they are often very concerned about potential discrimination they may face, but may "fall between the cracks", uncovered by either GINA or ADA, or uncertain whether they are covered. Interviewees commented on experiences and concerns that they as well as family members and friends have had in both the past and present, when at various stages of testing and/or symptoms.
Difficulties with Discrimination
Subtle, Implicit, and Hence Hard to Prove Discrimination can vary widely in clarity and straightforwardness, and occur across a spectrum from direct and overt to indirect and subtle. Discrimination may be subtle, and not fully visible, making it hard to prove. For example, supervisors may not fire an employee, but rather give him or her fewer or less interesting projects.
I just was worried about being viewed differently…. I don't know if discrimination is the right word-but it's probably the best word….An analogy is: women who are young and probably going to have kids. Although Hard to measure Needs to define terms (e.g., "discrimination", "accommodation") For clinicians:
Helping clients understand the scope and limitations of laws Helping clients make difficult tradeoffs involved For policy:
Improving public understanding of scope and limitations of laws Pursuing possible ways to address subtle, indirect and implicit discrimination Addressing discrimination in life, longterm care, and disability insurance Fig. 1 Themes Concerning Discrimination.
they aren't discriminated against, everybody knows: if you hire this person, you might be stuck with a huge maternity leave bill. That influences people, even good people, indirectly. They have reservations, want a back-up plan, and may not give these employees all the work: "I won't give you all these projects." It would be illegal. But I'm sure a little bit of that goes on. HD11 (Asymptomatic/Tested/Negative) Discrimination could be indirect, resulting not from employers' explicit knowledge of an employee's mutationpositive test results, but from assumptions that may or may not be correct about his or her risk. Fears arose that even merely knowledge that one is a caregiver of an ill family member could be held against one. One woman said that her sisters kept their HD risk secret, afraid of being fired as a result. Her sister instead advocates and adopts more caution. Yet again, this indirectness can make discrimination difficult to prove. Discrimination can result from absences or gaps in an employee's work history, due to the indirect effects of being at risk of a genetic disorder, such as having to care for affected relatives and/or dealing with psychological difficulties arising from the potential diagnosis. Having to explain gaps in one's work history can lead to discrimination in job hiring-e.g., losing jobs because of being "supposed to be able to explain" time when not working due to such care-giving.
Co-workers didn't know my diagnosis, but knew my father was sick. At times, I actually had to call in sick because of his illness. I told my supervisor about the situation. According to my mom, I got laid off because I called in sick too many days…They just said they couldn't "afford the position" anymore. The first thing out of my mouth was: did I do anything wrong? They said absolutely not. Maybe, it's a combination. I was the youngest employee-there less than a year. There were always budget cut issues. They were talking about out-sourcing the whole department…I told a supervisor the disease was Huntington's, and explained it...But I don't think that was an issue. HD17 (Not Tested/Asymptomatic) Still, uncertainty lingers here. In the "messiness" of the "real world", pinpointing explicit evidence of discrimination can be hard in part since factors other than genetics may be involved in a company's decision to lay off an employee. As one asymptomatic lawyer said, If the partners knew about this, it might unconsciously affect them: should we make this guy partner? They wouldn't say it. They would just think to themselves, "I'm gonna vote no," and raise their hand when the "no" vote comes along. There are so many factors that go into it, you couldn't necessarily pinpoint this one thing. It could be a decisive factor, and you would never know…Maybe one person in 10…makes partner. You could easily not make partner, and you wouldn't have much to say about it. HD4 (Asymptomatic/ Tested/ Mutation positive) He felt he would have little recourse.
Contested Definitions
Aspects of discrimination, particularly perceived insensitivity and lack of accommodation, often turned out to be difficult to define. For example, with Alpha, environmental exposures could precipitate symptoms in individuals who have not yet developed any symptoms and thus are still technically asymptomatic. Hence, questions arise of whether they require accommodation which would not however be covered by the ADA-since they are not as of yet symptomatic. GINA does not, however, concern itself with questions of accommodation. Discrimination can arise through failure of a workplace to accommodate an asymptomatic individual at risk for Alpha by limiting possible exposures to environmental irritants, exacerbants or toxins. Employers vary in their willingness to accommodate individuals for types of environmental exacerbants, including co-workers' perfumes that can precipitate Alpha symptoms in asymptomatic patients. Though on the one hand, a few patients felt well accommodated at work, others felt compelled to accommodate on their own-even by quitting, if need be. Still other patients felt that accommodation was not feasible, and hence unreasonable (i.e., it would be "asking too much" of bosses). Definitions of "appropriate accommodation" can thus be contested.
Patients felt that employers and co-workers could be insensitive, chastising, antagonistic or even hostile to an employee's missed work to attend his or her own doctors' appointments. One might argue that these experiences reflect disability discrimination, rather than genetic discrimination per se (i.e., occurring in the absence of symptoms). But these experiences may not be due to explicit symptoms or actual disability, and in fact reflect critical challenges and ambiguities that patients face, and that thus deserve attention. In these situations, co-workers may think a patient is "taking advantage of the situation", raising questions of how much leeway patients should receive, who should decide, and what should be done when disagreements occur.
Questions arose, too, as to when "being treated differently" constituted discrimination. For example, coworkers may become "overly concerned", closely monitoring an at-risk individual, implicitly questioning his or her decisions to enter and/or exit the sick role. Over-solicitude can itself potentially verge on discrimination. Before testing mutation-negative, one woman said about an office-mate, I felt she was watching me, listening to my phone calls, wondering if I'm ok. When the whole Huntington's nightmare started, when I drop or forget something I definitely felt exposed, and wished I had kept it to myself. HD12 (Asymptomatic/ Tested/Mutation Negative)
Concerns About Other Kinds of Insurance
Concerns emerge about not only health insurance (which is covered by GINA), but life, disability and long-term care insurance. Patients fear not being able to obtain these other types of coverage. Some thus try to get such insurance before initiating testing. As one man said about his sibling, He still gets a pretty good chunk of money from his disability policy because he had it in place beforehand, which is good. HD13 (Asymptomatic/Tested/ Negative) Insurance companies were seen as having an inherent conflict of interest in seeking and obtaining patient's genetic test results-providing care vs. saving costs.
It's a conflict of interest. Their duties are different than a physician's duties to help people. BC16 (Asymptomatic/Not Tested) But individuals at risk may not be aware of the possible advantages of obtaining insurance before testing, or they may be unable to get it. Hard questions persist, too, about whether and when to use insurance, if one has it-e.g., whether to pay for genetic testing out-of-pocket.
Many concerns surfaced, too, about life insurance companies discriminating based on pre-existing conditions. Questions arose concerning the definitions of "pre-existing condition". For example, some individuals feared that companies could see even the suspicion of an Alpha mutation as constituting a pre-existing condition. Individuals worried that they did not even have to be tested or diagnosed for companies to argue that such a pre-existing condition existed, justifying decisions not to provide coverage.
There are homozygote asymptomatics who couldn't get life insurance. The insurance company asked if they've had any genetic tests. A guy I knew had an identical twin brother who had liver disease and died. The guy I knew was asymptomatic, but couldn't get life insurance at the normal rate. He didn't have to be tested. If his identical twin had it, he had it. Is that a pre-existing condition? I think not. If you're Z-Z, and you're wife's Z-Z, do your kids have a pre-existing condition when you get diagnosed? I don't know. A10 (Symptomatic/Tested/ Positive) Children may be known to be carriers based simply on parents' test results, without being tested themselves.
Similar questions about discrimination for life insurance emerged for breast cancer as well. Relatedly, uncertainties arose of how health as well as life insurance companies would respond if one had testing done, and then surgery. Would discrimination occur? It may, because statistically, the risk of recurrence of a second cancer increases.
Let's say I've never had breast cancer, and I get the genetic test, and it says "Ok, I'm going to get breast cancer, and I shouldn't be hired." That will affect life insurance. But if I decide to have this prophylactic surgery, will the insurance company still pay for it because I'm doing it as a protective? I'm assuming yes. BC4 (Symptomatic/Tested/Positive) Uncertainties and anxieties persist about what insurance companies will or will not cover both at present and in the future.
Views of Laws
Many individuals felt that laws designed to impede discrimination could potentially serve several important functions, but may ultimately be limited in impact.
Laws as Hard to Understand
Many patients were confused and uncertain about current laws. Frequently, they had little knowledge about privacy and anti-discrimination policies that might in fact protect them.
We weren't sure exactly what was covered where. If things are present before you get sick, there can be issues. BC26 (Asymptomatic/ Tested/Negative) Wariness and uncertainty may persist, despite genetic counselors communicating about these laws. In fact, legislation itself may be unclear, fluid and untested.
I don't know how much I'm protected. I'm worried, but don't feel I have much information. Genetic counselors told me you can't be turned away-pretty much every state has a law that says that genetic testing can't be held against you in getting coverage through a group. BC13 (Asymptomatic/Tested/Positive) But she remains uncertain. In part, policies often entail long and complex forms. Many patients do not have the interest or time to read and understand them fully, which poses serious challenges as to these documents ultimate meaning, purpose, and outcomes. Even the leader of a genetic support group, who was relatively sophisticated about many genetic issues, said, All I know is that I had to sign a lot of forms, I haven't read them, because they haven't been a paragraphbut four, five pages." A11 (Symptomatic/Tested/ Positive)
Questions About the Scope and Effectiveness of Laws
Many were unclear or wary about the scope and limits of laws designed to decrease discrimination. In part, discrimination can involve implicit attitudes, not just explicit, objectively observable behaviors, and thus be hard to identify and reverse.
Genetic privacy and discrimination laws are great, but subtle discrimination could go on. A law couldn't really intervene in those kinds of situations. The law certainly makes strides, but can't necessarily affect subtle, hidden attitudes. It hasn't really affected those with respect to minorities, women, homosexuals, or people with mental illness. I see no reason to believe it would somehow affect subtle, subtle discrimination toward people who have genetic disorders. I'm a firm believer in law, But I don't think even the best drafted law could really extricate the subtle discrimination that goes on. HD4 (Asymptomatic/Tested/Mutation positive)
He suggests that not only subtle, but "subtle, subtle" discrimination occurs.
Hard to Enforce
Patients do not always trust such policies as reliable safeguards "in the real world," since enforcement is difficult. Moreover, many individuals feel powerless to challenge violations of anti-discrimination legislation, sensing employers' power to bypass laws.
Even though morally, they can't fire you, they can find something. Basically, if they want you out, they can get you out. There are laws, but people finagle. HD9 (Asymptomatic/Not Tested) Hence, questions arise as to whether laws can or would be enforced, and if so, to what degree. On the one hand, at times, individuals felt that a law, even if not wholly enforced, could still have certain value, even though limited. Legislation may have important symbolic value, and hence some beneficial effect-sending the message that privacy "counts." One symptomatic woman, who decided not to be tested, clearly voiced these limitations and concerns, which many asymptomatic individuals shared.
The laws are a pain in the ass to enforce. Often, there's not much penalty attached. Usually, the cat's already out of the bag-the harm is done. These laws need to be there. They help create a standard, even if they're not followed all the time. But it's unrealistic to think that just because a law is there, it's going to be followed. BC7 (Symptomatic/Not Tested)
Others were even more wary. One asymptomatic woman, who worked for an HIV organization, was highly cognizant of gaps between laws and their enforcement.
A problem is enforcement. Laws don't protect people. You can say you're not allowed to discriminate based on sex, race, whatever, but it happens all the time. BC25 (Asymptomatic/Tested/Negative) These views extended across diseases. A female patient with Alpha similarly recognized limitations of laws-citing common discrepancies between the ideals underlying and prompting legislation vs. the realities of enforcement and implementation.
Universal Health Care! [laughs]-Wouldn't that be something? But people who have huge bills with genetic or any disease will still have to worry about how to pay, and about discrimination, because laws aren't necessarily enforced. A1 (Symptomatic/Tested/ Positive)
Challenges Posed by Increasing Electronic Storage of Medical Records
Concerns about discrimination and burgeoning electronic storage of medical records exacerbated each other. Information should be kept in a "safe place," but may not always be protected in this way. Increased use of electronic medical records heightens these anxieties, and the growing loss of health privacy frightens many.
Maybe one day we'll have a national number, and all of our information will be on a disk. Given things in healthcare already, taking away patient autonomy, who's gonna be actually calling the shots? That worries me. BC16 (Asymptomatic/Not Tested) Others see laws to protect privacy and confidentiality as inherently limited in practical scope and effectiveness since at doctors' offices, patients must often nevertheless sign away their confidentiality. In the end, rights and choices may be illusory.
Nowadays, you keep signing all these release forms. On the one hand, you are told that you are entitled to these privacy laws. But instantly everyone makes you sign these release forms, so it's totally meaningless. I think individuals' rights to privacy should be absolutely guaranteed. If you refuse to sign, and want a job at a corporation, you are free not to apply. That's your only choice. BC24 (Symptomatic/Tested/ Negative) Though she is symptomatic, she has concerns (i.e., that despite legislation, discrimination can still occur) that asymptomatic individuals share as well.
Many simply distrust insurance companies, given high costs of medical treatments, and selfishness and greed that are deeply embedded in human nature. Symptomatic patients who needed treatment and thus health care coverage were acutely aware of the potential limitations of current legislation. These individuals highlighted concerns prevalent in patient communities, in which asymptomatic patients, too, are often involved and make testing decisions.
There is tremendous pressure to reduce medical costs. They would not hesitate to damage people. I don't trust the industry, the economists, the legislature, or the doctors-based on my very low view of mankind. Mankind has proven to be weak for whatever reasons-economic, social, whatever-and will discriminate, and misuse their knowledge of someone else's condition. A11 (Symptomatic/Tested/Positive) This wariness and concern about cost-cutting echoes that of many asymptomatic individuals as well. Indeed, even GINA does not prohibit health insurers from increasing premiums for symptomatic individuals. In confronting these inevitabilities of potential information leaks and discrimination, many simply felt helpless and resigned. Some felt that economic "realities" made complete privacy and confidentiality virtually impossible. Tensions emerge since absolute protection of privacy can be costly, and lower levels of protection may be more realistic economically, but be more likely to lead to leaks and subsequent discrimination.
No matter how hard you try, if someone wants to remain anonymous, I don't think anyone can guarantee thatthat the information you give them will remain private.
[Doctors] do the best they can. But people have ways of obtaining that information if they want. It's all on computer files. I worked for a surgeon who said, "Give me 24 h, and I can find out everything there is to know about you. Your medical history, financial history, anything." Unfortunately, I guess you have to accept it. What can you do? Kids have hacked into Pentagon computers. That's the way the world is. A5 (Symptomatic/Tested/Positive)
The Uncertain Future of Coverage
Many also fear that coverage and/or laws could change, especially since insurance companies have economic and political clout. Individuals both with and without symptoms were wary of the precariousness of laws. Those without symptoms were concerned about discrimination once they got sick. For those who were at risk, but untested and asymptomatic, discrimination could at times be more abstract, but nonetheless be a source of fear. One's own personal and/or financial circumstances or those of one's family could also change, jeopardizing coverage. Insurance companies were seen as generally unaccommodating and rigid.
I don't know if my husband's going to change jobs, or we get new insurance, or something happens and he's not working, or I have to go to work. It just might not be full coverage, or be different. Who knows? Everything could change. BC26 (Asymptomatic/Tested/Negative)
The interpretation and implementation of current law by courts and others, and possible changes in the law generated concerns as well.
The insurance companies are really powerful lobbies. So I don't trust: that just because my result is not supposed to lead to discrimination now, that it always will. When we have more information, insurance companies are going to say it's actually legitimate for them to insure differently. BC7 (Symptomatic/Not Tested)
The law may not be able to prevent differential treatment by insurance companies (e.g., higher rates for symptomatic employees); but uncertainty and apprehension persist as to the extent of these differences.
On-going economic vagaries exacerbate these anxieties. Many worry that employers or insurance companies could eventually go bankrupt, and that insurance plans could thus alter regardless of symptom status. Individuals expressed concerns about insurance benefits ending.
Before, they couldn't boot me out of coverage, because I was in the group. But now, I will be facing this question because the company has declared Chapter 11 bankruptcy, and it's virtually certain that retirees will be losing their healthcare coverage. I may have eligibility for 18 month COBRA extension. I don't know whether I can be turned down in this state or not, but I'd just as soon not even find out. A4 (Symptomatic/Tested/Positive) Clearly, many are also unsure about the specific laws in their state, because these are often unclear, difficult to understand, or in flux.
Individuals worried about discrimination in future coverage for not just themselves, but their children, too. Indeed, some were concerned about privacy and discrimination more for their children than for themselves. Employers and others could inquire about an individual's own genetic test results, or those of his or her parents.
I'm concerned about my kids-their future choices, and career-decisions, jobs and insurance-more than how all this affects me. How does anything on the record pertain to their life's journey? Alpha arrived in my life late. So I went along with other decisions, without considering it. They might not get insurance, or it may be limited. Perhaps an employer may at some point have access to every known thing about us. A2 (Symptomatic/Tested/Positive) Thus, the offspring of an individual with a mutationwhether this parent is symptomatic or not-may potentially confront discrimination. Parents fear such prejudice, and as a result can alter their testing and disclosure decisions. GINA covers discrimination based on family history-not just genetic tests alone-and indeed, these individuals are clearly concerned about such discrimination.
Implications
These fears about discrimination have several critical sets of implications, affecting decisions about testing, disclosure, and other areas, creating difficult stresses for individuals.
Testing and Treatment Decisions
At times, these discrimination concerns could hamper decisions to pursue testing. A woman at risk for HD said, My sisters are so afraid that if their company finds out, they might get fired… They don't want to be tested because of that. HD8 (Asymptomatic/Not Tested)
Fears of discrimination can hamper testing for Alpha, too.
People are afraid of it getting on the record, so they don't get tested. The people I know who tested were already very sick. The son of a guy in our group is beginning to be symptomatic. The father tells him to get tested, but he just refuses. "I don't want to know, and don't want it on my record." And you have to reach a certain level before doctors consider Prolastin. A6 (Symptomatic/Tested/Positive) These fears or violations of confidentiality can thus preclude testing-until symptoms develop and become more serious, which can take time.
Such discrimination concerns led, too, to desires to test certain family members instead of others. One woman decided to test for BRCA in order to help her offspring. Her daughter said, When my mom had ovarian cancer, she decided to get genetic testing for the benefit of me and my sister: to inform us, so we could decide what to do for ourselves. BC13 (Asymptomatic/Tested/Positive) If this mother did not have the mutation, her daughters would therefore not have it either, and would not have to undergo testing, and risk receiving a mutation-positive result that, these individuals feared, could potentially prompt discrimination.
Due to fears of discrimination, others eschewed testing themselves, and instead actively tried to persuade family members-not always successfully-to undergo it. These test-avoiders sought to have family members' genetic status checked-to gauge these other parties' risks. Some of these test-avoiders tried to convince a parent to test, so that neither they nor their children would have to do so themselves. One woman reported, "I said to my mom, 'I want you to be tested for us.'" HD8 (Asymptomatic/Not Tested) This woman's offspring would then not be at risk if her mother (their grandmother) were mutation-negative.
I don't want my kids to go through the stress of being tested. If I come out negative, they don't have to be tested, and go through that stress. HD8 (Asymptomatic/Not Tested) Conversely, some tested without thinking about the potential risks to privacy-and often later regretted not having considered these threats beforehand.
Fears of discrimination led many to struggle with difficult dilemmas of not only whether to test or not, but if so, whether to use one's insurance to cover the cost, if that were an option. One computer programmer did not use her insurance for the test, and paid in cash.
I wasn't sure I wanted a record of having the test in the government data bank. So I paid out of pocket. I didn't really want a record of having this test, not yet knowing what the results were. BC26 (Asymptomatic/Tested/ Negative) She and others were cautious because they were uncertain about what their insurance covered.
Yet depending on the particular genetic test, others felt that the high financial costs of testing left them little choice. Many at risk of HD were able to undergo testing through research protocols, but those confronting other diseases often did not know of, or use, such an option. Instead, they had to weigh costs against the odds of possible discrimination. Many felt they had no choice but to have their insurance company pay.
My health insurance would cover it. I thought: I pay for this health insurance. I don't want this to be a financial burden now. I didn't want to pay for it myself. But I was concerned because I didn't know what it would mean for getting other coverage in the future…If they found out I got the test, and I then started having surgeries afterwards, they could put two and two together. It wasn't clear that I wouldn't get health insurance in the future. But it was a concern. BC25 (Asymptomatic/Tested/Negative)
Disclosure Decisions
Fears of discrimination, and lack of legal protection against it also shaped decisions about whether, and to whom to disclose one's genetic risk. Wariness of possible discrimination can impede disclosures even to at-risk family members. Some did not even want to know a family member's test result, so that they could claim ignorance if asked about it.
I didn't want my mom to tell me for a long time, so she didn't. I didn't want to officially know, because if anyone asked me, I wanted to be honest and say I didn't know. I assumed that if she didn't tell me she was negative, she was probably positive. I don't know how paranoid to be about getting health care and being discriminated against. BC13 (Asymptomatic/ Tested/Positive)
In the face of uncertainty about having health insurance in the future, some were highly risk averse, and preferred to exercise caution-even though it would mean keeping secrets in the family, which could in turn cause strains.
Fears of discrimination can also impede wider disclosures (e.g., to friends)-even of simply the fact that someone else in a family, but not oneself, was affected. Such lack of disclosure can cause stress, too, since it could entail foregoing certain sources of support. Questions arose of whether one should disclose family members' test results or history, or at times perhaps feign ignorance about it.
A few considered going public, in order to advance wider understanding of their disease, and reduce stigma. But concerns arose about the potential impacts on other family members who were asymptomatic and currently untested. These others may have a mutation.
One man wanted to publicize Alpha-1. His local TV station said, "We'll come interview you." If his son still lived there, he wouldn't do it. But his son had moved away. His son could be a carrier or have the disease. That would lead to discrimination in employment and insurance. A1 (Symptomatic/Tested/ Positive)
Being Stuck: Other Psychosocial Decisions
Possible discrimination could affect a wide range of other psychosocial decisions. Given uncertainties and distrust, many were simply afraid to risk altering their current coverage, even if they otherwise desired to change jobs or locations. One asymptomatic woman and her boyfriend in fact chose to get married, partially for insurance purposes.
Part of the reason why I decided to get married was that I would be more protected in terms of health insurance. Health insurance was just one added advantage. If you try and buy your own health insurance, they can discriminate against you, which scares me. BC13 (Asymptomatic/Tested/Positive) Fears of possible discrimination could prevent individuals from moving to a different geographic location, or changing jobs. For instance, one woman wanted to relocate to another state for health reasons, but felt that she could not do so because of perceived threats to her insurance.
I can't move out of state, because my insurance is a New York company. It doesn't go with you. They can't cut me off, but I can never move out of the city. I want to move to the South, because the winters are warm. I like it there. But I'm stuck. Legally, if you keep an address here, you need to have an apartment here. But I'm on disability. A3 (Symptomatic/Tested/Positive) She could not afford two apartments: one in each location. Laws may in fact help protect her, but she simply does not trust these enough.
Worries about keeping insurance generally outweighed those about jobs. One woman said about fellow at-risk women, I haven't heard anyone say, "I'm worried I'm going to get fired." But I have heard concern about being able to maintain insurance, switching jobs. BC9 (Symptomatic/Tested/Positive)
Factors Involved in Discrimination
Several factors can shape whether, and to what degree, discrimination occurs.
Type of Disease and Possible Symptoms
Certain symptoms, such as psychiatric ones, generate stigma and potential discrimination in and of themselves, whether or not they are recognized to be related to genetic or other disorders (e.g., HD). Hence, difficulties arise because HD-even if testing has not occurred-can cause non-specific, non-diagnostic psychiatric symptoms that can prompt interpersonal difficulties. Patients with HD may encounter antagonism not due to the fact of having a genetic illness, but because of these behavioral problems in and of themselves. More stigma may be attached to psychiatric problems than to other aspects of genetic disorders. Individuals eventually found to have HD often had earlier inter-personal problems that were not seen at the time as symptoms of any major diagnosis, and viewed only in retrospect as possibly related to a disease. Yet such early, non-diagnostic problems may generate discrimination.
One of my sisters was always difficult to get along with. I always knew she had a lot of problems-she just wasn't sociable. She lived alone. If you got on her nerves, she'd tear your head off. A tough cookie. By the time her illness had progressed in her, she had very few friends. HD2 (Symptomatic/Tested/ Positive)
Family History
As suggested above, whether others in a family are affected, and if so, to what degree, can also precipitate discrimination. Individuals who are caregivers of ill family members may themselves confront discrimination.
Types of Employer and Insurance
The type and size of employer can affect concerns and experiences related to discrimination. Trust of employers and coworkers proved important, and resulted from an amalgam of factors. Often, trust appeared to shape concerns about discrimination more than any one isolated, crosscutting objective factor, such as the size of companies. Both large and small companies were seen as having potential advantages and disadvantages. For instance, on the one hand, small companies can be friendly, promoting trust.
Everybody at work knows. I work for a small design studio, and had an accident, and needed a lot of coverage. They covered me. It was fine. I've been there 8 years, and they're like my family. When my mother does things that really upset me, I go to work and cry. I never thought 'I shouldn't tell them because maybe they'll fire me.' HD16 (Asymptomatic/Not Tested)
Yet, large companies can have more formalized institutional safeguards and procedures to ensure protection, and may be less threatened by the potential impact of increased medical expenses for any one employee. Employees may thus feel protected by a company's large size.
This company is such a huge bureaucracy that the information wouldn't go anywhere. BC13 (Asymptomatic/Tested/Positive) Discussion These data reveal critical aspects of the 'lived experiences' of discrimination among individuals confronting genetic diseases, illustrating how discrimination can take a wide range of forms. Importantly, discrimination can be indirect, implicit and subtle, making it hard to prove, which in turn can have several critical implications. It may impede not only genetic testing and research, as has been suggested in some prior research (Otlowski et al. 2003; Billings et al. 1992 ), but also disclosure, treatment, and major career and life decisions, causing stress that could potentially exacerbate illness.
The data suggest that wide and profound confusion about health insurance exists-e.g., what insurance companies are required to offer. Misunderstandings and confusion regarding the law (e.g., the transferability of insurance), exacerbated by mistrust of insurance companies' motives, can lead to fears of possible discrimination that may or may not be entirely realistic, but nonetheless prevail, and potentially impede individuals in deciding whether to pursue testing and/or treatment. Such uncertainty, fears and wariness about insurance can lead individuals to take unnecessary precautions that may cause additional stress. A critic could potentially simply dismiss entirely these individuals' fears and concerns about discrimination as not objective, but the data here suggest that these anxieties can nonetheless profoundly affect individuals' health decisions and behaviors.
These data highlight, too, critical needs for the development of legislation to cover long term care insurance, and life and disability insurance, given these interviewees' concerns about these areas as well. These individuals also express concern that genetic discrimination could be based on family history-not the results of a genetic test. Yet compared with genetic test results, family members' diseases may be mentioned and discussed among coworkers as part of on-going daily interactions (i.e., that are not protected by privacy laws) rather than revealed solely through medical history forms. Consequently, an individual's family medical history, more than his or her genetic test results, could be known by others, and prompt subtle discrimination.
Policy makers may distinguish between discrimination faced by asymptomatic vs. symptomatic individuals, and define genetic discrimination as referring only to that faced by asymptomatic individuals at risk, but the data here suggest several critical complications. Importantly, patients and family members here tend not to see this differentiation as distinctly or sharply, and rather, often perceive these realms as blurring. In part, these disorders themselves may have intermediate "grey areas"-e.g., possible (but not definitive) and/or non-specific symptoms. For instance, individuals who are at risk for HD but untested may be "difficult to get along with", which may, only in retrospect, be seen as representing early, non-specific, non-diagnostic symptoms of the disease. Yet these inter-personal difficulties may nonetheless prompt discrimination. Similarly, exposures to environmental irritants may precipitate symptoms in otherwise asymptomatic individuals at-risk for Alpha. Thus, the distinction between symptomatic vs. asymptomatic may not be wholly clear, and individuals may face discrimination due to symptoms that are not yet recognized as caused by a genetic disorder. Other genetic diseases can no doubt pose such complications as well. Moreover, symptomatic and asymptomatic individuals are frequently members of the same families and disease communities. Fears of discrimination against symptomatic individuals may heighten anxieties among their asymptomatic family members, affecting the latter's decisions. Hence, asymptomatic individuals may make decisions about testing and careers based on fears of whether and how they might be later covered or not covered by the ADA.
The current data suggest that patients may confront subtle discrimination, and that fears and concerns arise among individuals who have not been to genetic counselors (in part because of fears of genetic discrimination that may result from testing). Hence, genetic counselors may have little awareness of these individuals' experiences and fears.
Though Greely (2005) presented three strong arguments for enacting GINA, the data suggest an additional benefit of anti-discrimination laws: reduction of 'subtle discrimination', against which legislation may have important value, both symbolic and "real". We found only one mention of subtle discrimination with regard to race (Charles 1999) , (which was on-line, and none in any academic journals) but none regarding genetics, where it may have important similarities as well as differences. Though "unconscious" discrimination has been mentioned with regard to other areas (e.g., race) (Legal Times, May 21, 2007) , subtle discrimination, as it appears here, is in fact conscious.
Questions emerge of whether differences arise between asymptomatic individuals who have vs. have not been tested. Yet such a comparison may have certain limitations. An outside observer may seek to apply a hard and fast distinction between the experiences of these two groups, but in fact this line may be blurry. As we have described elsewhere (Klitzman et al. 2007b ), symptomatic individuals may or may not undergo testing, based on complicated psychosocial reasons. An individual at risk of HD may suspect possible symptoms in him or herself, which may or may not in fact be present, and of which he or she, but not others, may be aware. This individual may not have been tested, but his or her fears of having the mutation can nevertheless prompt wariness of testing and disclosure of this genetic risk (e.g., to co-workers who are friends). An untested asymptomatic individual with subtle, non-specific symptoms may also experience subtle discrimination, regardless of whether or not he or she undergoes testing.
These results mirror efforts historically to eliminate other kinds of discrimination-e.g., attempts to address civil rights in the 1960s, and discrimination based on gender and sexual orientation. These prior endeavors illustrate how discrimination has not disappeared after any single piece of legislation, but rather has required lengthy periods (even decades) of attempts at implementation, court cases, and subsequent additional laws to rectify problems and alter public attitudes. In each of these historical examples, given the complex and nuanced social situations in which discrimination occurs, bias has nonetheless continued, despite the adoption of initial legislation.
Practice Implications
Currently, providers and patient advocacy organizations are often not entirely sure how to advise patients and family members concerning whether, when, and to whom to disclose genetic risks. Though GINA represents an important advance, these data suggest that subtle forms of discrimination could exist that may make it too early for patients to risk discrimination by disclosing fully and widely. It is premature to assess GINA's full eventual effects, benefits and limitations, but it is crucial that this legislation does not inadvertently promote a false sense of protection and security. Caution and discretion remain key. Over upcoming years, the amount of discrimination may increase because of GINA, as some patients may now feel it is safer to begin to disclose more. Employers may feel it is permissible to engage in more discrimination, since it is not necessarily detected or detectable, and hence is not necessarily punishable. Indeed, the fine for violation of GINA is only $300,000, which may cost some employers less than a patient's ongoing treatment over many years. Hence, companies may feel that it is cheaper financially to discriminate and merely pay the fine if caught.
These data highlight, as well, needs for genetic counselors and other providers to have up-to-date detailed information about current relevant federal and state laws, including potential limitations and extents of these policies. These areas will no doubt continue to evolve. Indeed, as mentioned above, recent Supreme Court rulings have narrowed the scope of protection provided by the ADA (Sutton v. United Airlines, Inc. 1999; Toyota Motor Manufacturing, Kentucky, Inc. v. Ella Williams 2002) , leading Congress to redefine aspects of the legislation to broaden its coverage (2008, ADA Amendment). These interviewees underscore the importance of providers being cognizant and up-to-date about these shifting areas, in order to be able to offer clear information to patients and families. Enhanced education of providers, policy makers, patients, family members and others about the complex legal issues involved here (e.g., what the ADA defines as "disabled") is vital. Just as the ADA has been found over the years to generate a range of ambiguities, GINA, too, will no doubt pose uncertainties that will need to be closely studied, monitored, and addressed. The need to maintain and offer up-to-date information may require additional effort from providers, that national professional organizations can potentially help in compiling and disseminating
The data here suggest, too, that genetic counselors might potentially address with clients whether other family members may need assistance in confronting fears or experiences of discrimination. Importantly, genetic counselors should also be as sensitive as possible to the possible effects of GINA over time and consider gauging these, since over upcoming years, this knowledge may help in refining and improving the legislation and/or its implementation.
Implications for Research
These data suggest several specific avenues for future research. Clearly, more studies are needed to understand the landscapes and contexts into which GINA has been introduced, and the effects it will have over time. GINA was passed based on fears, more than actual evidence of discrimination, and numerous aspects of patients' views, fears and experiences of discrimination in the US and many other countries remain unknown. If discrimination is subtle, patients may be less likely to be aware of it, or to report it. Hence, further study should begin now, proactively, as the effects of GINA begin, to monitor and assess its effects over time. The law may not be able to prevent differential treatment based on genetic risk, but to understand the extent of such treatment is still crucial, in order to comprehend how best to address it-e.g., through enhanced education of patients, families, providers, employers, co-workers and others.
Specifically, research needs to assess more fully not only overt discrimination, but these more subtle fears and experiences; and to measure, if possible, frequencies of the various types of such occurrences both now (immediately post-GINA), and over time. Studies should assess, too, how often, to what degree, and when (e.g., among what subgroups of patients) fears of discrimination may impede individuals' decisions to disclose their risks to family members and others, undergo testing and/or treatment, and change jobs or move; and what other factors, if any, may be involved (e.g., type of employer, insurer, or disease). Studies should also examine how the availability of treatment, and the existence of stigma associated with a particular disease for reasons other than genetic etiology (e.g., because of psychiatric symptoms) may affect these issues. As suggested above, future research can also analyze relationships between testing status and views and experiences of possible discrimination.
Yet, the current data suggest as well that critical methodological challenges and vagaries persist. The forms, degrees, and frequencies of discrimination remain difficult to assess, in large part because of key questions concerning how best to define "discrimination", "failure to accommodate", and "appropriate degrees of accommodation" in particular situations. Questions remain as to whether oversolicitude and "being treated differently" ever constitute discrimination, and if so, how and when, and what subcategories of genetic discrimination exist-raising a next generation of genetic discrimination issues. The notion of finding wholly objective and overt evidence, as opposed to subjective and implicit accounts of discrimination may also not be entirely realistic.
These data also have critical policy implications. The fact that these individuals are concerned about life, longterm care and disabilities insurance suggests that policy initiatives in these areas need to be urgently considered as well. Given the sensitivities, ambiguities, and nuances suggested by these data, how GINA is actually implemented, monitored and enforced will be crucial.
These data have several potential limitations. The sample size may be small compared to some other quantitative research, but is sufficient for a qualitative study of this kind, to illuminate the rage of themes that emerge (Klitzman et al. 2007c ). We did not analyze statistical differences between those who reported vs. did not report discrimination, or those who reported genetic discrimination vs. disability discrimination, since the statistical power would be too low, given the sample size, to draw meaningful conclusions. However, these analyses can be pursued in future research.
These interviews were conducted before GINA was passed, while it was still being debated and widely discussed. Nonetheless, future research can examine these issues at later dates as well, when GINA is implemented, and periodically thereafter, given other changes in ever-evolving medical practice. We only interviewed the patient, not employers or others about patients' reports, but these perceptions are important in and of themselves. Future research can investigate dyads of patients and others.
As mentioned above, a critic could potentially completely disregard patients' fears of discrimination as subjective, yet these concerns nonetheless appear profoundly to affect coping and decisions about whether to pursue testing, and whether to disclose risk and test status to others. Similarly, an external observer could potentially assert that these concerns are about merely "possible discrimination", yet as the Oxford English Dictionary indicates, discrimination depends on the presence of "unjust" or "prejudicial" treatment. Definitions of justice, and of being "pre-judged" vary widely (Rawls 1971) , and are inherently open to differing interpretations and individual perceptions. Moreover, discrimination, as suggested here, can be subtle, combined with other motivations, and hard to disentangle and prove. Hence, it is often not definite and explicit, but only suspected.
As more genetic data is amassed on more individuals, needs increase to educate providers, patients, family members, employers, insurers, policy makers and others about these critical, nuanced, and ever-evolving issues-to understand what forms discrimination can and does take, when and how often, and with what implications, what the scope and limitations of legislation are, and where and how further education and policy may be beneficial. In these ways, the medical, legal and psychological interests of patients and their families can best be upheld. 
